Palaeoecological, archaeological and historical data and the making of Devon landscapes. I. The Blackdown Hills by Brown, Anthony G. et al.
Palaeoecological, archaeological and historical data and the making of
Devon landscapes. I. The Blackdown Hills
ANTONY G. BROWN, CHARLOTTE HAWKINS, LUCY RYDER, SEAN HAWKEN, FRANCES GRIFFITH AND
JACKIE HATTON
Brown, A. G., Hawkins, C., Ryder, L., Hawken, S., Griffith, F. & Hatton, J.: Palaeoecological, archaeological
and historical data and the making of Devon landscapes. I. The Blackdown Hills. Boreas. 10.1111/bor.12074.
ISSN 0300-9483.
This paper presents the first systematic study of the vegetation history of a range of low hills in SW England, UK,
lying between more researched fenlands and uplands. After the palaeoecological sites were located bespoke
archaeological, historical and documentary studies of the surrounding landscape were undertaken specifically to
inform palynological interpretation at each site. The region has a distinctive archaeology with late Mesolithic tool
scatters, some evidence of early Neolithic agriculture, many Bronze Age funerary monuments and Romano-
British iron-working. Historical studies have suggested that the present landscape pattern is largely early Medi-
eval. However, the pollen evidence suggests a significantly different Holocene vegetation history in comparison
with other areas in lowland England, with evidence of incomplete forest clearance in later-Prehistory
(Bronze−Iron Age). Woodland persistence on steep, but poorly drained, slopes, was probably due to the unsuit-
ability of these areas for mixed farming. Instead they may have been under woodland management (e.g.
coppicing) associated with the iron-working industry. Data from two of the sites also suggest that later Iron Age
and Romano-British impact may have been geographically restricted. The documented Medieval land manage-
ment that maintained the patchwork of small fields, woods and heathlands had its origins in later Prehistory, but
there is also evidence of landscape change in the 6th–9th centuries AD.We conclude that the BlackdownHills area
was one of many ‘distinctive subregions’, which due to a combination of edaphic, topographic and cultural factors
could qualify as an eco-cultural region or ‘pays’. It is argued that the use of such eco-culturally distinctive regions
or pays can provide a spatial and archaeological framework for palaeoecology, which has implications for
landscape research, designation and heritage management.
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Our knowledge of the vegetation history of Europe is
heavily biased to upland and lowland mires and lakes,
yet the majority of the agricultural population of
Europe must always have been located in catchment
areas between these topographic extremes. The data
presented are the result of an archaeological study of
lowland landscapes in Devon, investigated as part of
the Heritage Lottery-funded Community Landscapes
Project (CLP; Brown et al. 2004). The CLP involved
targeted field survey (by both professionals and ama-
teurs), documentary analyses, folklore and palaeoe-
cology. The area covered in this paper is also of wider
interest as it appears to straddle a deep-time landscape
boundary with the ‘central region’ of England to the
east dominated by medieval villages, Roman villas and
large Iron Age hillforts and to the west a region with
dispersed medieval settlement patterns, lack of
Romanization and smaller Iron Age enclosed settle-
ments (Rippon 2012; Rippon et al. 2013).
At least 78 pollen diagrams are published from
Devon and western Somerset alone but 64 of these are
from the upland areas of Dartmoor (44) and Exmoor
(20) and all the remaining diagrams are either coastal
and/or very limited in their temporal coverage. The
comparison of the results of this intermediate inland
area with the well-researched uplands of Dartmoor and
Exmoor provide the most complete coverage of any
region in Europe (at 1 diagram 100 km−2 over
6707 km2) and permit the identification of eco-cultural
regions or pays – a term of French origin and associ-
ated with Paul Vidal de la Blache that is being increas-
ingly used by British and European landscape
historians (De la Blache 1918; Turner 2007; Rippon
et al. 2013). The recognition of such regions can also
now contribute to the planning process in the UK
through the mapping of ‘historic character’, a process
that has been implemented by English Heritage
(for Devon see Turner 2005). In addition to the
palaeoecological studies an archaeological survey was
undertaken around each palaeoecological site and in
some cases geophysical survey and excavation. This
was an attempt to redress the common problem of a
spatial mismatch between archaeological sites and
palaeoecological sites typical in Europe (Odgaard 1992;
Skinner & Brown 1999; Fyfe & Woodbridge 2012).
This paper offers both an interpretation of the pollen
evidence as a contribution to the study of pays and a
consideration of the methodology by which the study
of small-scale palynological sources can be interpreted
as part of landscape reconstruction.
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The primary aim of this paper was to examine the
vegetation history of an intermediate agricultural zone
of a region which has a well-known upland vegetation
history and in doing so, establish the homogeneity of
vegetation reconstructions at the regional scale. A sec-
ondary aim was to explore the inferential value of
palynological data through site-specific archaeological
and historical investigations.
The Blackdown Hills
The Blackdown Hills, which are an uplifted plateau of
Mesozoic strata, cover an area of 350 km2 to a plateau
height of 250–270 m a.s.l. The plateau gently dips to the
east with scarp faces and is incised by steep-sided
valleys (slopes >1:4) known as ‘combes’. The geology is
Upper Greensand and clay-with-flints and this makes
the soils base deficient and stony but cultivatable on the
plateau. The topography and geology control the
occurrence and distribution of palaeoecological sites,
which are either valley-side spring mires formed on the
spring-line caused by impermeable beds in the Upper
Greensand, or narrow valley mires in the combe
bottoms. As the major aquifer, the Greensand, lies
beneath the Tertiary clay-with-flints, which has moder-
ate fertility, the mires are acidic but mesotrophic to
eutrophic. The predominant land use is semipermanent
grassland or ‘leys’ (temporary grassland), in a pattern
of long grassland leys interspersed with episodes of
cultivation which produces neither good earthwork
survival nor regular opportunities for fieldwalking or
aerial reconnaissance for cropmarks. The Blackdown
Hills were designated as an Area of Outstanding
Natural Beauty in 1991 under UK planning law (1946)
despite relatively little being known about their land-
scape history.
The Blackdown Hills also form a landscape and
administrative boundary between the Somerset Low-
lands to the north, the Downlands of Wessex to the
east, and Devon heathlands to the west. As late as the
Post-Medieval period the hills were regarded as ‘mar-
ginal’, ‘wild’ and ‘sinister’ in local folklore, which is
believed to have Medieval origins (Franklin 2006). The
hills have until recently been poorly covered in regional
archaeological surveys (e.g. Todd 1987; Cunliffe 1993);
however, research has suggested a distinctive archaeol-
ogy with late Mesolithic lithic scatters, early Neolithic
agriculture, Bronze Age monuments and Romano-
British and Saxon iron-working being some of the dis-
tinctive elements (Berridge 1985; Griffith 1994; Griffith
& Weddell 1996; Webster 2008). The archaeologically
difficult nature of the land use is reflected in the His-
toric Environment Record (HER), where the evidence
base at the time of the project was dominated by some
substantial earthworks such as hillforts, relict field
boundaries, and the abundant traces of former iron-
working. The most abundant records were of Medieval
and Post-Medieval farmhouses and mill works. The
relative absence of recent development means that the
area has not seen modern rescue excavation on a scale
comparable with the excavations along the modern
A30 to the southwest of the study area (Fig. 1;
Fitzpatrick et al. 1999) or elsewhere in SW England
(Webster 2008). Despite the relatively low amount of
arable land, locally based fieldwalking over a number
of years has shown a surprisingly high level of Meso-
lithic activity (Berridge 1985) and later Mesolithic flints
are also known fromHembury Hill fort (Fig. 1; Whittle
1977; Berridge 1986). The area has been the focus of
local archaeological investigations such as Silvester &
Bidwell (1984), and also wider investigations into the
iron-working and whetstone industries (Stanes &
Edwards 1993; Griffith & Weddell 1996). The current
landscape is characterized by small irregular pastoral
fields with some larger fields resulting from Post-
Medieval enclosure of common land on the Greensand
plateau. Indeed the area contains some of the latest
‘Parliamentary enclosures’ in Devon: Stockland Hill
was not enclosed from heath until 1864, and Beacon
Hill, Upottery, not until 1874 (Griffith 1988). Irregular
field systems are also visible in the Luppitt Valley
and there appears to have been relatively little
re-organization of the landscape as a result of the
mechanization of agriculture in the 18th century. Prior
to this study only a short pollen diagram covering the
first millennium AD was published from a lens of peat
in a valley at Aller near Stockland (Hatton & Caseldine
1991).
The study sites and methods
Sites were identified from small peatlands within these
agricultural landscapes using aerial photographs and
historic maps (Hawkins 2005). The four sites selected at
Bywood, Greenway Lane, Middleton and Bolham
(Fig. 1) are all small (<1 ha, see Table 1) valley or
spring mires except Bolham, which is a small
palaeochannel on a narrow flood-plain. Site meta-data
are given in Table 1 including off-site vegetation and
current land use. As the sites are all very small, with
diameters <130 m and within closed basins, a strong
representation of the local and extra-local vegetation
within a patchy ecological landscape would be expected
(Jacobsen & Bradshaw 1980; Sugita 1994), especially in
cultural landscapes (Overland & Hjelle 2009). Model-
ling has supported a ‘relevant source area of pollen’
(RSAP sensu Sugita 1994) for small sites (25–250 m in
diameter) of between 1000–3000 m and for sites at the
smaller end of this range the RSAP is likely to be under
2000 m (Hellman et al. 2009). An additional factor with
these shallow peat sites is the possibility of erosion,
including bog bursts/slips and reworking. Both
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Bywood and Bolham have inverted near-base radiocar-
bon dates (Table 2) and both Bolham and Middleton
have hiatuses. Whilst this affects the chronology and
resolution of such sites through low accumulation rates
and temporal gaps, the pollen input to such small wet-
lands is still overwhelmingly of local origin (Bunting
2008).
Palaeoecological methods
Sediment was described from cores along transects
(Fig. 2) using the standard Troels−Smith system modi-
fied by Aaby & Berglund (1986). Monolith tins were the
preferred method of sampling but at some sites a fixed
chamber (Russian) corer was used. Sediment for loss-
Fig. 1. The Blackdown Hills and location
of the sites used in this study with inset of
SW England showing areas from which
pollen diagrams have been produced and
the four study areas investigated as part of
the Community Landscape Project.
Around each site is a 1 km radius, which,
given the small sizes of the sites would
probably be the source for 90% of the
pollen (all local and extra-local pollen).
Note that in all cases this area reaches to
the Blackdown Hills plateau.
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on-ignition (LOI) was oven dried overnight and burnt
at 550°C for 4 h (Heiri et al. 2001). Cores were
subsampled at 2-cm intervals for pollen analysis.
Sample size was 1 cm3 and samples were prepared fol-
lowing a chemical method adapted from Moore et al.
(1991). Exotic spore tablets were added to each sample
to determine the pollen concentration and the pro-
cessed samples were mounted in silicon oil and exam-
ined at ×500 magnification using a Leitz Dialux
microscope. Small, difficult grains and cerealia were
identified at ×1000 magnification. The identification of
pollen grains was made using the Exeter University
pollen reference collection and the key in Moore et al.
(1991) and Andrew (1984). Pollen nomenclature was
adapted from Bennett (1994). A minimum of 500 total
land pollen (TLP, excluding only aquatics and spores)
grains were counted for each sample, although this was
not always possible at Bolham where a reduced count
of 200 grains (TLP) was used because of poor preser-
vation and low pollen concentrations. The pollen data
are expressed in percentage diagrams created using the
computer program Tilia (Grimm 1988). Diagrams were
then divided into local pollen assemblage zones (PAZ)
by eye. All micro-charcoal fragments visible on the
pollen slides were counted and expressed as particles
cm−3. Due to uniformly high degrees of humification
the sites were radiocarbon dated using accelerator mass
spectrometry (AMS) 14C of peat with one exception
(Beta-177885), and care was taken to avoid possible
sources of contamination of radiocarbon dates includ-
ing the penetration of older sediment by younger roots.
Nineteen samples for radiocarbon dating were submit-
ted to the Beta Analytic Laboratory, Florida, USA.
Calibration of the radiocarbon dates used the IntCal 04
(Stuiver & Reimer 1993). Dates included on the pollen
diagrams are expressed as uncalibrated BP whereas
calibrated ages expressed as AD/BC are provided in the
Discussion and in Table 2.
Table 1. Site details, on-site vegetation and pollen catchment area.
Site Location Altitude
(m a.s.l.)
Size
(m)
Pollen catchment area Dominant on-site vegetation
Bywood ST 1575 0955 200 90×20 Plateau edge and upper steep slopes Poaceae, Carex paniculata, Juncus, Typha
angustifolia, Cirsium palustre, Filipendula
ulmaria, Potentilla palustris, Shagnum spp.
Greenway ST 1608 0563 205 90×55 Plateau edge slope and spring Poaceae spp., Carex, Filipendula ulmaria,
Galium, Schrophularia and Equisetum
Middleton ST 1760 1160 190 95×300 Valley-side slope and spring Poaceae, Carex, Danthonia decumbens, Luzula,
Erica tetralix, Ulex
Bolham ST 1625 1205 160 70×120 Flood-plain and surrounding slopes Poa trivialis, Agrostis tenius, Ranunculus acris,
Caltha palustris, Lychnis flos-cuculi, Rumex,
Narthecium ossifragum, Alnus glutinosa
Table 2. Radiocarbon dates from the four sites.
Site and
samples
Lab no. Depth
(cm)
Material dated Measured
age (a BP)
13C/12C
(‰)
Calibrated
age (2σ)
Bywood Beta-177878 16–18 Humified herbaceous (Th) peat 640±50 −28.9 AD 1280–1410
Beta-177881 39–40 Humified herbaceous (Th) peat 990±50 −28.1 AD 960–1180
Beta-177879 54–56 Humified herbaceous (Th) peat 2070±50 −28.7 AD 200–40 BC
Beta-177880 74–77 Humified herbaceous (Th) peat 2280±50 −28.4 420-180 BC
Beta-124989 72–80 Humified herbaceous (Th) peat 1020±100 −25.0 AD 800–1235
Beta-124990 162–172 Humified herbaceous (Th) peat 2980±80 −25.0 1410–940 BC
Greenway Beta-177882 28–31 Humified (Sh) peat with clay 2940±60 −29.0 1300–870 BC
Beta-177883 40–42 Humified (Sh) peat with clay 3610±70 −28.9 2140–1760 BC
Beta-177884 59–62 Humified (Sh) peat with clay 4070±70 −29.4 2880–2460 BC
Beta-177885 70–74 Wood 4520±60 −26.6 3370–3020 BC
Middleton Beta-177887 38–40 Humified herbaceous (Th) peat 630±70 −26.9 AD 1270–1430
Beta-177888 54–56 Humified herbaceous (Th) peat 1050±70 −27.2 AD 870–1160
Beta-177889 94–96 Humified herbaceous (Th) peat 1320±70 −28.2 AD 620–880
Beta-17890 107–110 Humified herbaceous (Th) peat 4070±70 −29.3 2880–2460 BC
Bolham Beta-182713 41–44 Herbaceous peat (Th) with clay 290±60 −28.2 AD 1455–1675
Beta-182712 71–74 Herbaceous peat (Th) with clay 860±70 −28.2 AD 1020–1285
Beta-182711 107–110 Herbaceous peat (Th) with clay 5070±70 −27.9 4050–3650 BC
Beta-182710 128–130 Herbaceous peat (Th) with clay 9900±70 −28.4 9605–9235 BC
Beta-182709 142–146 Herbaceous peat (Th) with clay 7890±90 −28.0 7055–6480 BC
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Archaeological methods
A desk-based assessment using the Devon HER of all
archaeology within a 2 km radius of each of the pollen
sites was undertaken (Fig. 3). This radius was chosen as
it corresponded with and slightly exceeded the effective
pollen source areas for such small sites. It is recognized
that this radius is larger than the predicted pollen catch-
ment area (Table 1); however, changes in the vegetation
of the pollen catchment area may derive from humans
based just outside the RSAP. The archaeological data
were recorded in a database and on 1:10000 maps of
each study area and reflect land use within and sur-
rounding the local and extra-local pollen source area.
This approach also involved an extensive literature
review, and local history groups who were particularly
useful in providing local documentary evidence of land
use change. The survey of documentary evidence
included collecting Domesday records for each manor
(where available) and records held in county archives
at the Westcountry Studies Library, Exeter. The
Domesday book was the result of a remarkably com-
prehensive survey of most of England and parts of
Wales undertaken by in AD 1086 by William I of
England (William the Conqueror). Tithe (taxation)
apportionments from the 1840s Tithe Map were also
recorded and provided a useful record of land owner-
ship, land use, field names (which can often be
archaeologically illuminating) and the landscape char-
acter of each Parish before the introduction of mecha-
nized farming. There are limitations associated with the
use of documentary evidence for landscape change and
land use history; for example, Domesday entries record
the name but not the location of each manor, and thus
this has to be inferred from place names and manorial
records. Inferred Domesday manorial land use was
compared to the land use suggested by the pollen dia-
grams. The 1840s TitheMap, was used to show areas of
potential arable cultivation through the shape of field
boundaries, field names and land use given in the
Apportionments.
Archaeological records lodged in the HER, which
were gathered together from a multiplicity of sources,
vary greatly in detail and accuracy depending largely
Fig. 2. The primary long-sectional site
stratigraphy of each site with the location
of the core used for pollen analysis indi-
cated. A. Bywood. B. Greenway. C.
Middleton. D. Bolham.
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Fig. 3. The area around each palaeoecological site with archaeological sites from the Sites and Monuments Record (SMR) and surveyed
archaeological features. A. Bywood. B. Greenway. C. Middleton. D. Bolham. E. Inset of Bolham flood-plain.
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on the interpretation of the observer. Many records are
based on interpretations from aerial photographs and
are thus in general undated. In the absence of secure
dating and the frequent location of sites to an accuracy
of no more than a 100 m square the integration of such
data with information from pollen analysis is difficult.
The Devon HER is a record of known archaeology in a
particular area and thus is likely to have higher quality
evidence for areas that have been the subject of inten-
sive research or rescue excavations. The study areas
were chosen because there had been little or no field-
work undertaken compared with other areas of Devon.
In the absence of detailed archaeological records the
archaeological study areas (Fig. 3) were subject to non-
invasive survey and fieldwork to identify any unre-
corded archaeology. Volunteers surveyed relict field
boundaries and features and the results were drawn up
by CLP. Volunteers undertook intensive field survey of
the archaeology at Bywood Farm, formerly part of the
Dunkeswell Abbey estate (including a small-scale exca-
vation and a watching brief, Fig. 3), the earthworks at
Bushy Knap (Fig. 1) and Buckerell Knap, and the relict
standing buildings Jacob’s City (a Post-Medieval
squatter settlement).
Results: palaeoecology and archaeology
Bywood: palaeoecological results
The radiocarbon dates (Table 2) indicate peat initiation
in the Iron Age c. 420−180 BC and continued accumu-
lation through the Romano-British, Post-Roman and
Medieval periods. An age reversal between 72–80 cm
(Beta-124989) and 162–172 cm (Beta-124990) along
with a reduction in LOI suggests an input of pedogenic
carbon associated with soil erosion.
The pollen diagram was divided into three zones
(Fig. 4). Tree pollen, particularly Betula, Quercus and
Corylus, comprise over 70% of the TLP in BW1. The
woodland under-storey is represented by Lonicera,
Pteridium, Pteropsida and Polypodium, whereas the
presence of species-rich grassland is indicated by high
quantities of Poaceae, Lactuceae and Brassicaceae
taxa. Tree pollen curves increase simultaneously with a
decline in grassland and herbaceous taxa at the
BW1a/1b boundary. The appearance of low trees/shrub
species such as Ilex aquifolium and woody climbers
such as Hedera helix, and Lonicera with the continued
presence of heliophilous herbs suggests that woodland
was more open with grassland. However, trees continue
to dominate until a sharp decline in BW2a accompa-
nied by a rapid rise in Poaceae and herbaceous taxa.
The quantities of herb taxa, for example Centaurea
nigra, suggest that lightly grazed wet pasture occupied
the wetland fringe as heavy grazing prevent herba-
ceous species from flowering (Grime et al. 1988;
Groenman-van-Waateringe 1993). The steep rise in
herbaceous pollen curves in the diagram at the BW1b/
BW2a boundary suggests that grassland dominated the
largely open landscape. However, the appearance of
cereal pollen above 50 cm suggests that arable cultiva-
tion also took place in the immediate vicinity of the
mire. The pollen diagram continues to be dominated by
grasses and herbaceous taxa until the BW2a/BW2b
boundary, indicating that the landscape was at least
partially open. There is little change in the diagram in
BW2 but a rise in woodland taxa above 32 cm suggests
woodland recovery. High levels of woodland taxa con-
tinued but in the upper levels of the diagram (BW3b) a
decline in tree and heath pollen types occurs simulta-
neously with a rise in grasses and herb taxa and indi-
cates that the Post-Medieval landscape was more open
at Bywood.
Bywood: archaeological and historical results
Intensive archaeological investigation and small-scale
excavation revealed Late Iron Age-Romano British
enclosures, Romano-British iron-workings, relict
Medieval field systems and a deserted Post-Medieval
building platform all within 500 m of the pollen core
location. Prehistoric activity is demonstrated by a flint
scatter (Table S1, Fig. 3), whereas earlyMedieval activ-
ity is demonstrated by a radiocarbon date of 664–889
AD (Table S1) from an iron-slag pile close to the mire
(Griffith & Weddell 1996; Wiecken 2004). Iron-
working, which is known from the Blackdown Hills by
the very early Roman or the late Iron Age period, was
also extensive during the early Medieval period with
documentary sources indicating that by AD 1238 the
Abbey of Dunkeswell controlled part of the industry
(Summerson 1985; Griffith & Weddell 1996). The land
at Bywood was given to the Abbey as part of an agree-
ment with Richard de Hinton, as listed in the Feet of
Fines in AD 1244. Slag finds have been found 500 m
east of the bog (Table S1) and has also been incorpo-
rated into a small building in the field in which Feature
2 is situated (Fig. 5). Evidence of Roman iron-working
consisted of furnace lining and slag indicative of
bloomery technology and charcoal produced radiocar-
bon dates of 10 BC to AD 330 and AD 70–420 (Wieken
2004). Field survey revealed a subcircular enclosure
and geophysical survey revealed a D-shaped enclosure,
possibly of late Prehistoric date. Other discoveries
included two lynchets, a building platform, probably
for a building recorded on the Tithe Map, and relict
field boundaries all within 200 m of the mire (Feature
1). Two lynchets were also recorded on the hilltop, one
of which underlies a current field boundary indicating
pre-enclosure cultivation. The field boundary directly
to the northwest of Feature 5 could have early Saxon
origins because it is very wide, double banked and more
substantial than other field boundaries-in order to keep
woodland animals away from arable land. The semicir-
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cular field to the immediate west of the field bank with
less substantial boundaries probably represents enclo-
sure of woodland. The manor of Bywood is recorded as
‘Biuda’ in Domesday, and ‘Bywode’ in the 13th
Century Feet of Fines for AD 1244 (Table S1; Ryder
2013). The name, meaning ‘by, or close to, the wood’, is
a good indicator of woodland survival, although three
ploughs are also recorded indicating a substantial
arable component to the holding. In the Domesday
demesne (manorial land retained for the private use of
a feudal lord) there was one plough and four villeins
(feudal surf or tenant owing labour to the manor) had
half a plough. There was also 150 acres (61 ha) of
pasture. The bog sits just within land owned by the
farm at Gorwell, which is also mentioned in Domesday
(‘Gorwilla’) and was a grange of Dunkeswell Abbey
(Young 1955).
Greenway: palaeoecological results
The shallow core spans approximately 40% of the
Holocene (up to the 18th century rise in Pinus) with no
obvious hiatus, suggesting a low peat accumulation
rate (0.2 mm a−1). The low rate of accumulation
restricts the temporal resolution of vegetation changes
in the diagram, but the record does span the critical
Late Bronze Age/Early Iron Age transition.
Tree pollen dominates GW1 and the abundance of
Corylus suggests that it probably formed part of an
open woodland canopy that stood around the mire
withQuercus,Ulmus and Tilia reflecting the presence of
mixed oak woodland on the dry valley slope. The first
major change in the diagram at the GW1/GW2a
boundary is an increase in Cyperaceae and wetland
types, suggesting the expansion of wet meadow and
flushes (Fig. 6). This occurred simultaneously with a
decline in tree species, which opened up the woodland
canopy in favour of Pteridium and heliophilous climb-
ing species such as Lonicera and Hedera. The domi-
nance of relatively open woodland is reflected by the
presence of heliophilous species and there are fluctua-
tions in the ratio of woodland pollen to grass and her-
baceous pollen, which may indicate small-scale
woodland clearance followed by woodland regenera-
tion on site. Minor fluctuations continue in the diagram
until a major change at the GW2/GW3 boundary when
grass pollen increases and woodland species decrease
dramatically along with a 50% fall in organic matter
and a rise in charcoal. This is interpreted as a dramatic
change in the vegetation with associated clay in-wash
rather than a hiatus due to the lack of a dramatic
change of other pollen types and the time interval
between the radiocarbon dates (460–1270 years), which
is typical of the site accumulation rate. It is therefore
suggested that this change indicates the rapid clearance
of adjacent woodland upslope of the site. However,
woodland taxa remain at over 40% TLP, which sug-
gests cleared areas were small. The clearance is accom-
panied by the appearance of Avena−Triticum-type and
Hordeum-type pollen, suggesting that wheat or oats
and possibly barley were being grown in the new clear-
ing. However,Hordeum-type pollen includes the pollen
of wild grasses such as Glyceria, which could have been
growing on the mire and flushes (Andersen 1978;
Edwards 1998). The presence of significant amounts of
Corylus, Quercus, Betula, Tilia, Ulmus and Fagus with
herbs of woodland margins suggests that substantial
stands of woodland persisted on the nearby steep valley
Fig. 5. Surveyed earthworks (enclosure
and platforms) at Bywood Farm. A is
feature 2 (HER no. 171) and B is feature 1
(HER no. 170).
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slope (probably over 50% of the extra-local area) even
after the clearance episode. Cereal pollen disappears
from the diagram at 19 cm but the trace amounts of
later cereal pollen (at 13 cm) suggest that the later
phase of cultivation also took place on a small scale in
a predominantly pastoral landscape. The disappear-
ance of Avena−Triticum-type pollen occurs simultane-
ously with a rise in pine and some woodland species
and a decline in heath types (GW3a/GW3b). However,
significant amounts of woodland pollen (62% TLP)
remain at the top of the pollen diagram, suggesting that
woodland and heath remained an important compo-
nent of the landscape into the historical period.
Greenway: archaeological and historical results
The archaeology recorded in the HER within a 2-km
radius of the mire relates to iron-working (Table S1),
and no new archaeological sites were discovered adja-
cent to the mire. The nearest site is 500 m to the north
at Greenway hamlet. Here, a possible iron pit and
smelting site is recorded and large quantities of slag, a
fragment of a furnace bottom and ore nodules. The
mire is situated within an irregular shaped field system,
which may represent piecemeal enclosure of the valley
side. The curved shape of the field system (aratral
curve) also indicates that this area was subject to
ploughing and therefore arable cultivation in the Medi-
eval Period. Greenway, mentioned in Domesday as
‘Grenowei’ (Williams & Martin 1991) and held by
Walter of Douai, is a manor with land for six ploughs,
10 acres of meadow and pasture and 10 acres of scrub
woodland. Later listed as a park (in this instance
meaning enclosed land), Greenway was given by
William de Mohun to Newnham Abbey (Polwhele
1793–1806; Ryder 2013).
The typology of the field system is indicative of ley
cultivation and convertible husbandry (Rippon et al.
2006) and the tithe appointment field names, Starve
Acre, Oat Moor and Raven Moor, all suggest arable
cultivation. Starve Acre suggests agriculturally less pro-
ductive land, and Ravens is typically a representation
of starvation often used to indicate poorer conditions
in a rotational system (Field 1993; Ryder 2013).
Middleton: palaeoecological results
Although there are no age reversals, the basal date of
4070±70 BP (Table 2) is much older than the dates
above and this suggests that a hiatus occurred on site
some time after 2880–2460 BC. This is supported by
changes in the stratigraphy, LOI and pollen concentra-
tion. The pollen diagram has been divided into three
zones with the further subzones of MD2 (Fig. 7).
Woodland taxa dominate MD1 with mixed deciduous
woodland on the drier valley slopes whereas Ilex and
Lonicera represent clearings or the woodland fringe
and Alnus suggests nearby wet woodland. There is a
rapid decline in tree species at the MD1/MD2a bound-
ary and it is suggested that this reflects a hiatus in peat
deposition. Above the hiatus the high percentage of
grass and herb pollen suggests that pasture and heath
dominated a largely open landscape. Species-rich
meadow and rough pasture are also suggested by the
presence of Lactuceae, Ranunculus, Rumex and other
herb taxa, which are sensitive to heavy grazing
(Groenman-van-Waateringe 1993). Cereal pollen
(Avena−Triticum) first appears in MD2a coincident
with a further decline in woodland species such as
Quercus, Betula, Corylus and Alnus at the MD2a/
MD2b boundary. The sporadic nature of the Hordeum
type and Avena-Triticum type curves in the diagram
suggests that two or more separate phases (in MD2a
and MD2b) of cereal cultivation took place in the
immediate vicinity of the bog. There is a rise in open
ground taxa at the same time as the decline in cereal
pollen in zone MD3. Tree species always exceed 15%
TLP of the dry-land taxa with Corylus and Quercus
persisting as pockets of woodland in the medieval land-
scape. Quercus, Betula, Alnus and Corylus and other
woodland types begin to recover after 35 cm (top of
MD2b). Grass values dip, Hordeum type declines and
Avena-Triticum species are no longer recorded in the
diagram, suggesting that scrub woodland started to
infringe onto previously cultivated or grassy areas.
Heath species such as Calluna, Ericales and Pteridium
continue to be well represented in the diagram, which
suggests that heathland was maintained. The Pinus rise
at 15 cm depth at the MD2c/3 boundary occurs simul-
taneously with a fall in woodland and heath types,
however, the continuing presence of Fagus, Fraxinus,
Sorbus, Ilex and Hedera indicate scrub woodland and
possibly layed hedgerows in the vicinity – a traditional
practice and common today in the area, which may
reflect the deliberate enclosure of common land for
pasture during the 19th century.
Middleton: archaeological and historical results
Fourteen archaeological sites occur within the survey
area (Table S1). Rectangular earthworks and ridged
cultivation occur close to the farmhouse, which is called
Middleton Barton and is late 16th century in origin.
The area to the immediate west of the sample site is
recorded as a Deer Park (Fig. 3), and other entries
include records of clay-pits and gravel-pits (Table S1).
Strip field systems and lobe-shaped fields at Knowle
and Hole Farms and Bolham indicate cultivation.
Fieldwork suggests that the earthworks are the remains
of the Medieval settlement of Middleton. The name
Middleton or ‘Middle town’ may refer to the enclosure
of woodland between the two Domesday manors of
Bolham and Hole (Holne) although its date of estab-
lishment is unknown. The fact that Middleton does not
appear in Domesday is not conclusive because it may
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have been a satellite holding belonging to a larger
manor nearby and thus would be recorded under that
entry. In summary, the evidence is of mixed farming
with the survival of some woodland from the early 11th
century AD to the Post-Medieval period.
Bolham: palaeoecological results
Not unusually for a flood-plain site the AMS dating
revealed an age reversal in zones BH1-BH2b at Bolham
(Table 2). The dates coincide with a rapid fall in LOI
values indicating probable contamination by old
carbon from in-washed organic matter (Fig. 8). A
hiatus in the pollen diagram at the base of BH3b and an
acceleration in the rate of sediment accumulation coin-
cides with a band of peat. The dates suggest that
organic clay accumulated slowly over several millennia
until a hiatus event dated to shortly before AD 1020–
1285 causing peat to grow until a further in-wash of old
organic matter at AD 1455–175, which was followed by
the rapid accumulation of organic clay until the c. AD
1800 Pinus rise.
The pollen diagram has been divided into four zones
with reduced TLP counts (250 grains) for the lowest
levels. However, both the pollen and the dates suggest
that the accumulation at the site occurred over most of
the Holocene but with several abrupt changes in the
accumulation rate and probable hiatuses. The domi-
nance of grass and herbaceous species and Alnus at the
bottom of the diagram indicates that the landscape was
open with wet woodland on the valley floor. The
appearance of Alnus at 7055−6480 BC (up to 4%) is
early but is in accordance with other sites in southern
England and appears to mark its patchy spread up river
valleys in advance of rising sea levels (Brown 1988;
Bennett & Birks 1990). Other tree species are present,
including Quercus, Pinus and Corylus, which suggests
that there were woodland pockets in the landscape. The
rise in tree pollen at the beginning of zone BH2a sug-
gests that woodland expanded on the drier slopes sur-
rounding the flood-plain. Corylus dominates zone
BH2b although the presence of sedge and grass species
suggests that the landscape remained partly open An
increase in Fraxinus (a secondary woodland species
noted for poor pollen dispersion (Scaife 1988)), Tilia
and heath types may reflect woodland disturbance close
to the pollen in BW3a. Tilia suffers from poor pollen
production and dispersal (Huntley & Birks 1983) and
so it is likely that its presence above trace levels (>1%)
indicates that it was a significant component of the
mid-Holocene woodland. The trace amounts of
Hordeum type pollen in BH2b and BH3 but no Avena-
Triticum type pollen suggests that it reflects wild grass
on the wet meadow rather than arable cultivation.
Heather and bracken are present in significant quanti-
ties in zones BH3a−BH3d, suggesting that heath was
also a component of the local landscape accompanied
by meadow and a woodland into the post-Medieval
period. There is a hiatus in the pollen diagram and in
the stratigraphy at 75 cm, which, given the nature of
the site, is probably due to erosion by floodwaters.
Above this hiatus the dominance of grass and herba-
ceous types in the diagram indicated by a rise in
Lactuceae, Compositae, Brassicaceae, and Potentilla
suggests species-rich wet meadow. Woodland species
are also represented, suggesting that deciduous wood-
land continued to be present in the landscape. The rise
in Alnus, Corylus and Betula at the BH3c/BH3d bound-
ary suggests that scrub woodland colonized areas of
abandoned grassland followed by Corylus, Fraxinus
and possibly rowan (Sorbus type), whilst Tilia and
Ulmus grew on free-draining soils. The lack of any
Avena/Triticum pollen in the diagram suggests that the
landscape was predominantly pastoral with substantial
pockets of woodland remaining in drier areas (>50%
TLP AP).
Bolham: archaeological and historical results
The HER records tracks, undated buildings and clay
pits close to the flood-plain mire (Table S1). Earth-
works also suggest that there were mills nearby at Bat-
ten’s Farm and at Bolham. There are two records of
possible cultivation terraces, one of which is situated
approximately 400 m to the southeast of the pollen site;
the other is situated 800 m to the northeast. The manor
of BolhamWater is also mentioned in Domesday under
an entry for ‘Boleham’ as reproduced here: ‘Otelin
holds Bolham Water from Baldwin. Almaer held it in
TRE [in the time of King Edward] and it paid geld for
2 hides. There is land for 6 ploughs. In demesne are 2
ploughs and 2 slaves; and 2 villeins and 6 bordars with
2 ploughs. There are 24 acres of meadow, pasture 1
league long and half a league broad and woodland half
a league long and 1 furlong broad. Formerly 20 s now
it is worth 35 s.’ (as transcribed by Williams & Martin
1991).
This remarkably detailed 11th century AD record
provides us with a semiquantitative estimate of the
arable land (defined by ploughs), meadow, pasture, and
significant woodland of some value surrounding the
pollen site. More specifically this suggests 0.6–2 km2 of
arable land (one plough being equated with
40–120 acres or 16–48 ha), 0.09 km2 of meadow,
2.9 km2 of pasture and 0.2 km2 of woodland. In total
this amounts to between 3.8 and 5.2 km2. This can also
be taken to imply management, such as coppicing
and/or timber production. Other documentary records
also mention the manor of Bolham due to its associa-
tion with the Abbey of Dunkeswell from AD 1215
onwards (Style & Style 1998), providing evidence of
continuity of land use into the High Medieval period.
Devon landscapes. I. The Blackdown Hills 13BOREAS
F
ig
.8
.
T
he
po
lle
n
pe
rc
en
ta
ge
di
ag
ra
m
fr
om
B
ol
ha
m
w
it
h
×1
0
ex
ag
ge
ra
ti
on
of
m
in
or
ty
pe
s.
F
or
st
ra
ti
gr
ap
hi
ca
lk
ey
se
e
F
ig
.2
.
14 Antony G. Brown et al. BOREAS
Place name evidence
Abundant place name evidence suggests the existence
of a large quantity of woodland persisting into the
Medieval period (from which most rural place names
date; Gover et al. 1932). These include Bywood,
Highwood Farm, Ridgewood Farm, Stentwood Farm
and Longwood Farm. There are also a large number of
place names that include reference to particular tree
taxa such as Ashculm, Straight Ash Farm (Fraxinus),
Aller Farm, Blackaller Farm, Allerbeare Farm (Alnus),
Holmwood Farm (Ilex), Willow Farm (Salix),
Oaklands Copse (Quercus), Beechwood Farm (Fagus)
and names referring to both woodland and field ele-
ments such as Woodhayes (×2) and pasture including
Greenway and Leigh Cross, Hidonfields Farm and
Fields Farm. In contrast there are very few place names
that refer to arable agriculture with one possible excep-
tion on the plateau (Barleycombe Farm) and indirectly
Lammaslands nearby (Lammas is the Anglo-Saxon fes-
tival of the first harvest of the year). Several place
names reflect peat cutting such as the many ‘turbaries’.
A common element in Blackdown field names is ‘rag’,
meaning land that can be converted into pasture within
rougher pasture or woodland (Ryder 2013). Whilst
there are many complications and biases in place and
field name data (Higham & Ryan 2011) the heavy pre-
ponderance of woodland over agricultural names is
likely to be a reflection of Medieval land use and land-
scape character (Rippon 2012).
Discussion
The pollen record from Bolham provides the earliest
evidence of landscape change from open grassland
with a small woodland component in the early Meso-
lithic, to Pinus−Corylus woodland in the middle to
later Mesolithic. The occurrence of Poaceae and her-
baceous taxa in the diagram suggests that open, damp
vegetation covered the valley floor at Bolham in the
later Mesolithic and into the early Neolithic. The per-
sistently high Poaceae and Cyperaceae at Bolham
reflects the open nature of the flood-plain and clear-
ings associated with the river, palaeochannels and
probably tree-throws on thin alluvial soils (Brown
1997, 1999). In contrast, the landscape at Greenway is
dominated by deciduous woodland in the later Neo-
lithic and Bronze Age. The Middleton diagram also
indicates that a predominantly wooded landscape
existed in the late Neolithic and early Bronze Age
(c. 3300−2600 BC). There is no clear ‘elm decline’ at
Bolham as Ulmus and the correspondence of Ulmus
with other deciduous trees, including Tilia, suggests
that it could just be a component of Neolithic−Bronze
Age clearance rather than disease related. However,
the dating problems at the site make this a provisional
observation. Evidence of cereal cultivation from the
British Isles and from macrofossil data suggests that
although at some sites initial cereal cultivation coin-
cided or even preceded the elm decline between 4000
and 3800 BC (Parker et al. 2002; Brown 2007), this
was rare, with the major expansion of cereal cultiva-
tion not taking place until later in the Middle Bronze
Age (Stevens & Fuller 2012). However, no cereal
pollen appears in the Bolham diagram at this level and
the archaeological evidence suggests that activity was
limited and highly localized within the Blackdown
Hills at this time. Hembury Hillfort (Fig. 1) provides
the nearest archaeological evidence of early Neolithic
settlement and evidence of agricultural activity includ-
ing carbonized cereal chaff, and saddle querns (Liddell
1930, 1931, 1932, 1935; Fox 1964; Todd 1984). Recent
re-dating of the Hembury evidence (Whittle et al.
2011) has demonstrated that the construction of the
Neolithic causewayed enclosure took place in the 37th
century BC and its occupation appears to have con-
tinued for around 100–200 years thereafter. Given the
lack of water on the plateau at Hembury it is likely
that grazing was taking place in the valley below the
hillfort (due to the high water requirements of cattle),
and this is consistent with the evidence of pastoral evi-
dence at Bolham. Further evidence of early Neolithic
activity on the eastern Blackdown Hills plateau, at
Membury, includes pits containing charred emmer/
spelt grain and hazelnuts, a possible causewayed
enclosure (Tingle 2006) and a probable enclosure on
the coast at High Peak dated to 3945−3515 BC
(Whittle et al. 2011). Taken together, the lack of gen-
eralized vegetation impact but localized small-scale
palynological and archaeological evidence support
Stevens & Fuller’s (2012) suggestion of a limited and
possibly unsuccessful early Neolithic introduction of
farming with wild resource exploitation remaining
dominant.
At Greenway, Late Bronze Age woodland clearance
appears synchronous with a rise in charcoal. To the
south of the Blackdown Hills at Castle Hill, Feniton,
excavations have revealed extensive Bronze age activity
through the discovery of multiple Bronze Age flint scat-
ters, a Middle-Bronze Age field system, and several
farmsteads. A further Middle and Late Bronze Age
enclosed settlement was excavated east of Honiton
(Fitzpatrick et al. 1999), whilst aerial reconnaissance
has provided evidence that the lowland river valleys
were a focus of human activity in the later Prehistoric
period (Griffith 1984; Caseldine et al. 2000). The field-
work undertaken at Bywood has also revealed possible
Prehistoric field systems, whereas field systems and
droveways of Middle Bronze Age date have also been
recorded in rescue excavations to the east of Exeter
(Pearce et al. 2011). Early Bronze Age activity is
recorded by the barrow cemeteries and flint scatters on
the plateau. The pollen analysis at Greenway indicates
Late Bronze Age human activity in the Luppitt valley
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and is consistent with the provisional identification of a
field-system. Due to the poor soils it is likely that the
former field structures survived because it was not eco-
nomically viable to improve them. Within historic
times local farmers believed that the fields on this
western side of the Blackdown Hills had traditionally
been given to the poor, as the land was of poorer agri-
cultural quality (Ryder 2013). The Bronze Age clear-
ance at Greenway occurs later than in other diagrams
from lowland Devon (Fyfe et al. 2003) and it is possible
that the clearance reflects either a hiatus or the delayed
expansion of agriculture onto more marginal areas of
East Devon.
The Iron Age to Romano-British record from these
sites is limited as neither Middleton nor Bolham
records this period due to hiatuses (Fig. 9). However,
the Greenway and Bywood diagrams suggest that sig-
nificant arable cultivation started in the Iron Age.
Interpolation suggests Triticum or Avena were culti-
vated at Greenway c. 680–60 BC. At Bywood, clear-
ance followed by cereal cultivation is dated to 200 BC
to AD 40. At Bywood, the Late Iron Age clearance of
sheltered areas of the hill-crest would have provided
flat, open spaces for cereal cultivation with exposed
areas used as pasture. The archaeological evidence also
supports the concept of increased activity during the
Iron Age in the Blackdown Hills (Todd 1984). The Iron
Age hillforts of Dumpdon, Hembury and sites to the
west (Woodbury Castle) and north (Castle Neroche)
and over 14 hillslope enclosures provide evidence of
later prehistoric agricultural activity. Comparatively
few enclosures in East Devon have been excavated: of
these some have been shown to be Bronze Age
(Fitzpatrick et al. 1999) although the majority dates to
the later Iron Age and Romano-British periods. At
Hembury the sheer size and scale of the earthwork
ramparts suggest that it was a major focus of activity
within the landscape 600–400 BC (Liddell 1935; Todd
1984, 1992).
After the later Iron Age there are only subtle changes
in the Greenway and Bywood diagrams, suggesting a
degree of woodland continuity in the Blackdown Hills
landscape. There appears to be minimal change in the
two pollen spectra that span the Romano-British
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period and although the resolution is poor in both cases
the data provide little evidence that the Roman military
occupation had significant impact on the wider envi-
ronment of the Blackdown Hills although it may have
had localized impacts. Localized impacts may also
explain an apparent contradiction with the substantial
archaeological evidence of Roman activity in the area
(Griffith 1997). This includes the Fosse Way and
Exeter−Dorchester Roman roads, early Roman forts at
Woodbury Farm (Axminster), Pomeroy Wood
(Honiton, Fitzpatrick et al. 1999) and Waddon Hill,
possible late Roman forts at Seaton and Holcombe
(Holbrook 1987) and a probable port at Seaton or
Axmouth (Weddell et al. 1993; Holbrook et al. 2008).
Other Roman sites in the area include the villas at
Holcombe (Uplyme) and Whitestaunton. Archaeologi-
cal evidence also suggests that the Roman army occu-
pied the hillfort at Hembury AD 50–60 as quantities of
pottery and iron slag were found during excavations of
the Roman quarters (Liddell 1935; Todd 1992). First-
century AD military pottery was also found in the
extraction pit for a furnace at Sweetlands Farm,
Upottery (Griffith & Weddell 1996). The archaeology
indicates that Romano-British iron smelting also took
place at Bywood and possible reflection of this in the
mire is the unusually high charcoal values (1500 × 103
fragments cm−3) in the Roman to Medieval levels
(BW2a−BW2b). Along with the uninterrupted presence
of Corylus andQuercus pollen through these zones, this
may reflect the management by coppicing of the wood-
land in order to maintain a fuel supply. Support for this
association comes from the rarity of woodland persis-
tence elsewhere in southern England, with the excep-
tion of areas where fuel was required for pottery kilns,
such as the pollen diagrams from core areas of the
ancient and ornamental woodlands in the New Forest
that show a persistence of woodland cover despite
major changes in species composition (Grant &
Edwards 2008; Grant et al. 2009a, 2014). Steep valleys
on Exmoor have produced charcoal evidence of wood-
land management from iron-working slag heaps (Juleff
2000). The evidence for stability and continuity in the
diagrams suggests there was only localized impact on
the rural landscape during both the Romano-British
and Antique (early post-Roman) periods. This is not
surprising considering the remote and secluded nature
of the Blackdown Hills, which were probably the focus
of less attention than the easily accessible and more
fertile land of the lowland river valleys to the east and
west. More research is needed to investigate the scale
and extent of the iron-working, but the evidence for
vegetation continuity at Bywood and Greenway sug-
gests that it took place within a partly wooded agricul-
tural landscape, which the local population farmed and
managed.
At Bywood and Greenway there is strong evidence of
further deforestation during the early Medieval period,
probably between the 6th and 8th centuries AD. This
has been observed elsewhere in southern England and
is associated with settlement nucleation (Rippon 2010)
and extensive open field systems have been mapped in
seven parishes on the more fertile eastern border zone
of the Blackdown Hills (Carter 2008). However, from
all four diagrams there is little evidence for subsequent
landscape change during the Medieval period and the
historical evidence is that changes were small scale; on
a farm or estate basis, and occurred in a piecemeal
fashion (Turner 2007). Management continued in this
fashion until the sweeping Acts of Parliamentary
Enclosure during the early 19th century that affected
the northern plateaus of the Blackdown Hills. The
palynological evidence suggests that open grassland
with a scrub woodland component continued to domi-
nate the local landscape at all four sites supporting an
agricultural system similar to that on Greater Exmoor
(Fyfe et al. 2004a). However, there are some subtle dif-
ferences amongst the four diagrams. For example at
Bywood and Greenway cereal cultivation continued
throughout the Medieval period but at Middleton
cereal pollen only appears twice in the diagram, at AD
730–1020 and AD 1270–1430, and there is no evidence
of cereal cultivation at Bolham. This is supported by
documentary evidence that suggests that the land
around Middleton was used for grazing in the 12th and
13th centuries, evidenced in field system morphology
by a number of droveways. At Bywood, cultivation
probably took place on the hilltop just above the mire
and so the mire is very close to the area of cultivation
and ideally placed to receive both airborne pollen and
pollen in-wash from the hill top. The location of the
pollen sampling sites at Greenway and Middleton may
be situated further away from the most likely areas of
cultivation and this may be reflected by the discontinu-
ous cereal pollen curves in both diagrams. The valley
floor at Bolham is more suited to grazing than arable
cultivation due to the heavy clay soil and flooding.
Therefore, if Medieval cereal cultivation occurred at
Bolham it would probably have taken place on the
drier valley slopes beyond the RSAP and this may
explain why there is no cereal pollen in the diagram.
However, this heterogeneity is also a function of local-
ized human landscape management as has been noted
from a similar study onDartmoor (Fyfe &Woodbridge
2012).
The pollen records reported here suggest that later
Medieval woodland regeneration occurred at all four
sites starting AD 1280–1410 at Bywood but later at the
other sites. This pattern of local variation reflects the
Medieval history of the area with small land-holdings
persisting under the relatively small Cistercian abbeys
at Forde, Newnham and Dunkeswell. In the Middleton
and Bolham diagrams woodland regenerated on
open grassland in the 15th and 16th centuries AD
and archaeological evidence for this exists in the
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deserted/shrunken medieval settlements at Wortheal,
Williambeer and Weston, as well as sites surveyed as
part of this study such as Jacob’s City andBushyKnapp
and Buckerell Knap (Ryder 2013; Fig. 1). The regenera-
tion at Greenway occurred much later and appears to
coincide with a second phase of regeneration at
Bywood.The rise inPinus estimated at c. AD1750–1800
is accompanied by a decline inwoodland at all four sites.
This suggests the Post-Medieval decline in woodland at
all four sites was a result of a further intake of scrub
woodland, or in some cases heathland, as a result of the
late enclosure that characterizes the upper land in this
area as opposed to the ancient enclosure in the valleys.
The incomplete woodland clearance of the landscape
may be a result of the unique topographical and
edaphic character of the western−central Blackdown
Hills – a plateau dissected by steep, narrow valleys with
waterlogged valley-sides and floors and acidic sandy
and flint-rich soils. At all four sites the soils are Hense
Association (Findlay et al. 1984), which are character-
istically humified peaty soils permanently waterlogged
and poorly drained so not suited to arable farming.
Trees, in particular Quercus, Corylus and Betula,
remain significant at 30% or over in all the diagrams,
which suggests that woodland continued to be an
important resource within the open landscape, provid-
ing a source of charcoal for the iron-working industry,
other secondary products and woodland pasture (Hiley
1954; Rackham 1980; Ralston 1999; Rippon 2012). The
diagrams also confirm that heathland was a more
important component of the landscape than it is today
as only small remnants survive today on the plateau at
Ashculme and Dunkeswell Turbaries (Fig. 1) and that
the square field patterns of the plateau date from 19th
century enclosure and the conversion of heath to
pasture.
The contrast between this western−central area of the
Blackdown Hills in the counties of Devon and Dorset,
and the historical and archaeological evidence of more
complete clearance and extensive arable farming in the
eastern border area in Somerset, suggests that the
county boundary, which was only established in the
Late Medieval to Post-Medieval period, may reflect a
deeper and long-lived eco-cultural boundary.
Regional landscape homogeneity and the concept of
the ‘pays’
The landscape history described here exhibits signifi-
cant contrasts with other areas in Devon and Cornwall,
including the Exe Valley (Fyfe et al. 2003), the South
Devon coast (Cove 2007), mid-Devon (Caseldine et al.
2000), Exmoor (Straker & Crabtree 1995), the Greater
Exmoor area (Fyfe et al. 2004a, b; Fyfe 2006; Rippon
et al. 2006), Dartmoor (Caseldine & Hatton 1994; West
et al. 1996; Amesbury et al. 2008; Fyfe et al. 2008; Fyfe
2012: Fyfe & Woodbridge 2012) and Bodmin Moor
(Brown 1977; Gearey et al. 2000). Table S2 lists well-
dated sites and the minimum %AP along with the most
significant period of tree reduction. Although %AP is
known not to be linearly related to vegetation open-
ness, it is correlated (Sugita et al. 1999) and probably
underestimates openness for open and semi-open land
cover types (Fyfe et al. 2010). More sophisticated
analysis using quantitative reconstructions of land
cover (sensu Sugita 2007) is prevented by the limited
chronological resolution of these sites as well as well as
the difficulty in estimating relevant source areas of
pollen from small mires as opposed to lakes (Bunting
et al. 2004). All the above areas show some clearance in
the Neolithic and landscape-scale clearance during the
Bronze Age with eventually very little woodland sur-
viving (Table S2). Moving further east across southern
England (Fig. 1) we can divide the records into three
groups; firstly those areas where there was landscape-
scale woodland clearance in the Bronze Age (parts of
the Somerset Levels, the Isle of Wight, and the Weald),
which in some cases may have been near total defor-
estation (e.g. parts of Cranborne Chase), a second
group with some prehistoric clearance but more com-
plete clearance in the Romano-British and Medieval
periods (parts of the Somerset Levels, the Dorset
Heaths and Romney Marsh) and lastly a group
showing some deforestation in the Bronze Age and
later in the Medieval period but the maintenance of
woodland cover with changes in species composition
(parts of the New Forest and the Dorset Heaths). The
Blackdown Hills sites fall in between these last two
categories and are superficially closest to the record
from the Ancient and Ornamental Woodlands in the
New Forest (e.g. Church Moor and Barrow Moor),
which are believed to have never been clear-felled
(Grant et al. 2009a, in press). A similar pattern is found
in parts of northern European plain such as northern
France (Cyprien et al. 2004), the Ardennes (Lefevre
et al. 1993) and eastern Denmark (Hannon et al. 2000).
Interestingly, Table S2 also reveals no obvious reflec-
tion of whether British sites lay inside or outside Medi-
eval ‘Forests and Chases’. This is not surprising as
historical evidence suggests that these Royal preserves
contained no more woodland than the average for
England. reflecting foremost their legal status rather
than landscape character (Langton & Jones 2010).
However, if landscapes survived partially wooded into
the post-Roman period and through the Anglo-Saxon
period, the complex legal and cultural management of
these Royal Forests allowed multiple and competing
land uses to co-exist and in some cases prevented
whole-scale deforestation (Langton & Jones 2010).
This is definitely the case with the New Forest in
Hampshire (Tubbs 2001) but also may have been a
factor in and around the ‘Forest of Naroche’, which
occupied what is today the northern part of the
Blackdown Hills and is known to have been pre-
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Norman in origin (Page 1911) despite its omission from
the Domesday Survey (Rackham 2000). Wooded land-
scape elements (copses, hillside woodlands, orchards)
formed part of the irregular pattern of small enclosed
fields or ‘closes’ (Rippon et al. 2013) characteristic of
theMedieval historic landscape of the Blackdown pays,
which was then protected by small ecclesiastical houses
and the establishment of a Royal Forest in part of the
area. The combination of fragmented ecclesiastical
landholdings and the establishment of Royal or elite
Forests and Chases is an important element in the sub-
regional landscape history of England and other parts
of France and NW Europe and is a major cultural
element in the formation of pays or distinctive eco-
cultural regions. Pays as subregional areas of distinc-
tive landscape history result from a diachronic
interaction of physical elements (relief, geology/mineral
resources, soils) and these cultural elements, which
include isolation, land tenure and resource exploita-
tion. The persistence and importance of these environ-
mental factors is in this region, as many others in
Europe, was probably focused through the early Medi-
eval period (Rippon 2010; Williamson 2013). An inte-
gral part of the identification of pays is also the idea
that people become attached to these places through
history and there is some element of subregional iden-
tity or expressions of shared cultural and natural her-
itage (Olwig 2007). The documentary studies that show
persistent tenurial relationships, common typonyms
and distinctive post-Medieval folklore (Franklin 2006;
Ryder 2013) suggest that such a regional identity
existed in the Blackdown Hills at least from the Medi-
eval period onwards. The implication of a growing
realisation that these distinctive eco-cultural regions, or
pays are both identifiable and based fundamentally on
natural environmental factors is that palaeoecology has
a valuable role in examining their history.
Conclusions
The similarity in size of the four sites analysed, their
proximity and common coverage of at least the Bronze
and post-Roman periods enables partial comparison of
local vegetation trajectories. Despite relatively poor
temporal resolution this provides ecological histories
for what would otherwise be a blank area of Europe –
partially redressing the inherent spatial bias of
palaeoecological data.
Only one of the sites (Bolham) shows evidence of
woodland clearance in the Neolithic, suggesting that
agricultural activity was of limited extent and had little
impact on the landscape whereas the three sites that
cover the Bronze Age all show deforestation. From the
location of the sites it is almost certain that this was
preferential clearance of the plateau. Archaeological
field survey discovered enclosures and field systems
adjacent to one of the sites (Bywood), although time-
equivalence cannot be demonstrated without excava-
tion. Two of the sites suggest an expansion of arable
farming in the Iron Age, which is supported by the
archaeological evidence of a substantial population
associated with local hillforts and enclosed sites, which
may have played an important role in the storage of
agricultural surpluses (Van de Noort et al. 2007).
From the two sites that span the Romano-British
period there is no evidence of significant deforestation
but a persistence of a patchy pattern of a partially
cultivated and grazed plateau with woodland on the
steep valley slopes. The occurrence of iron-working evi-
dence (both slag and charcoal) at two of the sites
strongly suggests that this may have been the result of
the management of the woodland for fuel. Recent
changes such as the loss of heathland and the rise in
birch following the cessation of coppicing are reflected
in the pollen diagrams.
The application of palaeoecological analyses with
targeted archaeological survey and documentary analy-
ses has shown how the ecological history of the
Blackdown Hills is closely related to its cultural history
within a distinctive topographic and edaphic context
including restricted Neolithic incursion, partial Bronze
Age deforestation, Iron Age land use intensification
and Romano-British and Medieval woodland manage-
ment associated with iron-working. This also includes
evidence of land use intensification in the Anglo-Saxon
period and the emergence of an eco-cultural boundary
approximating to the present county boundary.
Although there are differences amongst the dia-
grams, as would be expected from small sites reflecting
local landscape management, the differences are less
than with other subregions in SW England such as
Dartmoor, Exmoor or the Somerset Levels. It is also
apparent that the Blackdown Hills may be one of the
few areas in England, along with the New Forest,
where patches of woodland on valley sides have per-
sisted throughout the Holocene due to a combination
of poor soils, rural industry, Medieval woodland man-
agement and the creation of Royal Forests. It can
therefore be suggested that the Blackdown Hills repre-
sents a distinctive region qualifying the area as a pay or
eco-cultural region, as also proposed by Rippon (2012)
from archaeological data. This is reflected in the
modern historic landscape characterization of the area,
which is now being used in planning (Clark et al. 2004).
This study also supports the contention that there are
Prehistoric to Medieval origins of the subregional land-
scapes that remain a distinctive element of northern
Europe today, and that palaeoecological analyses can
contribute to our understanding of the development of
eco-cultural regions or pays because from the Iron Age
onwards regional cultural variation has itself largely
been a consequence of environmental factors – local
climate, soils and hydrology.
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the online version of this article at the publisher’s
web-site:
Table S1. Sites recorded on the SMR for a 2 km area
around each mire by permission of Devon County
Council.
Table S2. Selected pollen data from recognized ‘histori-
cal landscapes’ in southern England.Minimum levels
of tree pollen (%AP) recorded in Holocene levels of
pollen diagrams in southern England that extend
from theMid-Holocene to at least the Roman period
with the probable exception of Wareham. Abbrevia-
tions: N = Neolithic; BA = Bronze Age; IA = Iron
Age; RB = Romano-British; Med. = Medieval; PM =
Post-Medieval. Sites in bold are covered or sur-
rounded by woodland today. All area and site names
in italics were certainly, or probably, within ‘forests
and chases’ (largely Royal Forest) during the Medi-
eval to early Post-Medieval period as mapped by
Langton & Jones (2010).
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